Iran is a country with a high rate of natural disasters like earthquake. The environmental conditions slow down the delivery of health services, especially in the event of disasters. The modern technologies such as telemedicine are appropriate for facilitating disaster relief operations after an earthquake. This study aimed to develop a model for the implementation of telemedicine in an earthquake.
Introduction
n recent decades, longer life expectancy resulted in an increasing demand for health care. The use of Information and Communication Technology (ICT) is a way to expand health services to these growing needs [1] . ICT has various applications in health services in many fields. The health information network, remote medical networks, and patient's electronic records are examples of health information technology applications [2] .
Telemedicine, as a new technology in the 21st century, is one of the latest ICT technologies that can be used for delivering health services remotely [3] . High-speed telecommunications systems and the invention of devices capable of capturing and transmitting images in digital form had main roles in development [4] . Not only using proper hardware and software is essential, but we also need expert users [5] . There are four factors for prospering telemedicine: therapists' motivation, proper infrastructure, ongoing investment, and technical support [6] .
Providing health services in disasters is one of the essential applications of telemedicine. In the event of disasters, local health facilities can be severely damaged-local hospitals and clinics may be physically damaged or inaccessible. In this situation, various telemedicine services could be applicable. Distance counseling, distance education, remote monitoring, and remote operation, as well as various types of data transmission (text, audio, image, etc.), are among these services [7] . The implementation of the telemedicine system can be effective in solving health problems in affected areas, especially during the early hours of the disaster.
The National Aeronautics and Space Administration (NASA) was the first organization that used telecommunication technology in the Mexico City earthquake in 1985. The disaster managers and rescue and relief personnel communicate with each other by satellite voice communication [8] .
So many disasters occurred in Iran previously and placed it among the top 10 countries with disaster occurrence in the world. Seismic activity is the most frequent hazard in Iran, and several major faults cross most area of the country [9] .
Iran has special environmental and geographical conditions as well. There are many mountainous and desert areas in Iran [10] . In these conditions, we need new technologies to meet the health requirements of the disasteraffected population. Given the special circumstances of Iran, telemedicine can be considered as one of the ways to provide health services in disasters. The present study was designed to provide a practical model for telemedicine implementation in disasters in Iran, especially in earthquakes.
Materials and methods:
According to the research objectives, the present study was carried out using a mixed-methods research in three phases: a review of articles, qualitative study (modeling), and Delphi method (validation of model).
In the first phase, available articles were reviewed to determine the factors affecting the successful deployment of telemedicine in disaster. All databases such as Google Scholar, Web of Science, Scopus were searched from 1990 to the end of 2017 with the keywords of "telemedicine" And "disaster" Or "emergency" And "earthquake". The inclusion criteria were articles in English or Farsi published up to 2019, about telemedicine, disaster, or emergency and earthquake. According to title and abstract, of 3024 articles, all irrelevant documents ruled out. After reading the content of 76 remaining articles, 13 articles with full text remained for further analysis ( Table 1 ). All key themes of telemedicine in the disaster were extracted from articles. With the discussion in the expert panel of 10 selected professionals, all elements were categorized as 6 key themes with 38 subthemes. The participants gave a score to all items from 1 to 5. Mean, median, mode, and standard deviation values of each item were calculated. Finally, themes and subthemes were ranked by mean scores.
In the second phase, a group of 35 selected volunteer experts (Table 2 ) enrolled in Delphi to finalize the initial framework. A researcher-made questionnaire was used for data collection, which was validated by face validity, and its reliability was positively evaluated by the Cochran's formula with the Cronbach alpha coefficient of 0.911. The participants scored each item from 1 to 10 for the final scoring and ranking. At the end of this phase, the applicable model of telemedicine in the disaster was determined.
Subsequently, in the third phase, the second round of Delphi with 29 remaining experts performed to finalize modeling of telemedicine in disasters with the focus on the earthquake. SPSS V. 18 was used for doing statistical analyses and preparing descriptive results.
Results
According to the first phase of the study, 6 key themes with 38 subthemes of applicable telemedicine for implementing in the disaster were obtained. Technical infrastructure with 11 subthemes and financial infrastructure with 4 subthemes had maximum and minimum subthemes, respectively (Table 3 ). In the second phase, all key themes and subthemes are scored by the participants individually. In this phase, social and cultural infrastructure themes obtained the minimum Mean±SD score of Mean±SD=7.29±2.07 and telecommunication infrastructure the maximum Mean±SD score of Mean±SD=8.93±1.68 (Table 4) . In this phase, 5 subthemes were removed from the criteria because they obtained scores less than expectation. The "cable network" subtheme from telecommunication infrastructure theme, "acceptance in society" (the general public) and "public education for service recipients" subthemes from social and cultural infrastructure theme, the "cost-effective service delivery" and "fee for service providers" subthemes from financial infrastructure theme were removed from the criteria.
In the third phase, validation of the model was performed after rearranging subthemes. In this phase, the remaining 28 participated experts scored key themes and subthemes. Then, the highest priority went to telecommunication infrastructure with a maximum score of 9.24 and least priority to social and cultural infrastructure theme with a minimum score of 7.53 (Table 5 ).
According to the scores of themes and their subthemes, the final model was created with 6 key themes and 35 subthemes (Table 6 ).
In the final model, 2 subthemes obtained maximum scores, i.e. the communication network reliability of the telecommunication infrastructure theme and the initial investment of the financial infrastructure theme. The satisfaction of recipients' subtheme of the social and cultural infrastructure theme with the least score of 6.86 was placed in the bottom.
Discussion
In this study, we tried to create an applicable model of telemedicine in disasters for Iran, with the focus on earthquake. Given that earthquake is one of the most important natural disasters in our country, and about 93% of Iran are at risk of the earthquake [11] , we need new technologies such as telemedicine to provide health services in the affected areas. Because of the rapid development of telecommunication industry in Iran with the improvement of communication all over the country, there is a good chance for using telemedicine [12] .
There are many successful implementations of remote health services in the world from the beginning of their usage since the mid-1980s. Past experiences allow scientists to extrapolate how telemedicine will evolve to meet future needs in disasters [8] . From the first usage of telecommunication technology in Mexico City earthquake in 1985 to remote surgery in recent years, telemedicine has developed unbelievably. In recent years with the development of cellular phones, counseling and medical [13] .
In our study, the experts categorized key elements of a telemedicine application in 6 themes. Our study results indicated that having the appropriate telecommunication tools along with financing for the proper maintenance of the equipment is very important. The importance of these cases in other studies shows clearly the telemedicine conceptual framework. Innovation in Information and Communication Technology (ICT) with considerable investments in the field of healthcare informatics, resulted in improving and extending medical services in remote, unprivileged areas with important social and economic benefits [14] .
To implement telemedicine in Iran, it is first necessary to identify the principle and partner organizations with a clear task description. Then the essential infrastructure should be developed according to specific goals. The most important infrastructures are the technical and telecommunication infrastructure (including telemedicine equipment, strong and efficient communications and the development of platforms, increased bandwidth and access to intranets and the Internet), social and cultural infrastructure (public education, special education for users, specialist physicians, medical and paramedical students and emergency aid staff), security infrastructure (coordination with network police, security information centers and electronic signatures), legal considerations (legal guidelines, rules and regulations related to health) and standardization infrastructure (information exchange standards, vocabulary, security, and system architecture).
Other studies also emphasized these obstacles in the implementation of telemedicine due to specific environments. In one study in India declared the role of ICT and the context of Indian society for implementing telemedicine. They noted the importance of telecommunication infrastructure along with economic and sociocultural infrastructure [15] .
The vulnerability assessment of the equipment and facilities of the telemedicine infrastructure is very important. Reliable and persistent communication along with well-established devices in both side of telemedicine technology is mandatory. There are many automated solutions to help us control our telemedicine environment better [16] .
Conclusion
In this research, due to the nature of the future and the novelty of the subject, the Delphi method was used to identify the key themes and subthemes of telemedicine implementation in Iran during an earthquake disaster. We believe that our model of telemedicine implementation is an appropriate model for Iran. We suggest that the results of this study be implemented as a theoretical model, or in the pilot study, in a region of the country. Then, the outcomes are investigated regarding the amount of mortality reduction. We also recommend that a comparative study is done for using telemedicine in other types of disasters.
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